Title: GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 

# WITHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACK AGE 
tnventor(s): Mule', et al. 
Ser. No.: 10/074,420 ; Page 2 of 40 





Title: GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
VVrajN A MICROELECTRONIC WAFER-LEVEL BATCH PACKAGE 
^^^k Irwentor(s): Mule', et al. 

Ser. No.: 1 0/074,420 ; Page 5 o; 40 




Title: GU ID ED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 

I WITHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKAGE 
^ Inventor(s): Mule', et al. 

■ Ser. No.: 10/074,420 ; Page 10 of AO 




\ 

Title: GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 

PTHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKAGE 
I Inventor(s): Mule*, et at. 

Ser. No.: 10/074,420 ; Page 11. of 40 

) 




FIG. 7A 



300 




Title: GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 

•WITHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKAG^^^ 
k Inventor(s): Mule', et si. ^^^A 

f Ser. No.: 10/074,420 ; Page 12 of 40 




FIG. 8A 



330 



22222222222^ 




FIG. 8B 



310 



-335 




FIG. 8C 



.340 




FIG. 8D 



,340 345 
-330/ 



■.■-■-■.». ■-•-•-■,xx w>.x> •--.■.■.■.-.■.-.■.».■.■.■.■.■.-.■.■.■.■.■.-.■_■.• 




FIG. 8E 




FIG. 8F 



Title- GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
[THIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKAGE 
Inventor(s): Mule', et at. 
Ser. No.: 10/074,420 ; Page 13 of 4'.'. 




FIG. 8H 





FIG. 8J 



Title- GUI D ED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
WITHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKAGr 
Inventor(s): Mule', et al. 
Ser. No.: 10/074,420 ; Page 14 of 40 



zU 



FIG. 9A 

SECTION B-B 



ffl 



V, 



-330 



325 



•320 
315 
^310 



■iffaiiiii 



FIG. 9B 

SECTION B-B 

^335 




330 



Y/////A 



FIG. 9C 

SECTION B-B 
,340 

330 




FIG.9D 

SECTION B-B ' ^325 





341 



mi\\\v/&ys/&&ys^^ mm-: 




FIG. 9E 

SECTION B-B 



V 



325 



-346 



/^340^- 335,330 ^-341 



■ 



FIG. 9F 

SECTION B-B 




325 



# 



•itle: GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
ITHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKAG 
Inventor(s): Mule', et al. 
Ser. No.: 10/074,420 ; Page 15 uf '.0 



,330 



-350 



335 



-341 



-320 
315 
^310 



FIG. 9H v 

SECTION B-B \ 325 
,330 -- 350 




FIG. 91 

SECTION B-B 



325 




320 



! ?BraR' — 315 



FIG. 9J V 



SECTION B-B 



325 




341 



:-:iiiiji£5W>5#5^^ 



i 



FIG. 9G 

SECTION B-B 




Title- GUIDED- WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
flTHlN A MICROELECTRONIC WAFER-LEVEL BATCH PACKAGE 
Inventor(s): Mulo', et al. 
Ser. No.: 10/074,420 ; Pare 16 of 40 



400 




UIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
A MICROELECTRONIC WAFER-LEVEL BATCH PACKAGE 
Inventor(s): Mule', et al. 
Ser. No.: 10/074,420 ; Page 17 of 40 




FIG. 11A 



'«««««««««««««««««&<&???■ 



-430 



FIG. 11E 



M20 

us 
no 



FIG. 11B 



-435 
-430 




^ — ^420 



FIG. 11F 



FIG. 11C 



,440 
-430 




^420 
415 

no 



FIG. 11G 



FIG. 11D 



Title: GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
J\N A MICROELECTRONIC WAFER-LEVEL BATCH PACKAGE 
Inventor(s): Mule', et al. 
Ser. No.: 10/074,420 ; Page 18 cf 40 



1 



,450 




-450 



FIG. 11H 

455 z 460 

0 / 

^30 / 

456 




440 
430 



— , — „ . _ _— 



FIG. 111 



4=0 .455 
' 4bU ' .440 



-420 
415 
HO 



465 



/I 




T 



FIG. 1 1 J 



-420 
415 
HO 



# 



itle: GUIDE D-WAVE OPTICAL INTERCONNECTIONS EMBEDDED, 
[ITHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKAGI 
Inventor(s): Mule', el al. 
Ser. No.: 10/074.420 ; Page 19 cf :o 




425 



I 

i 



FIG. 12A 

SECTION B-B 



-430 



44 4 5 40 ^-435 ^441 




ssssa^ -4: 



20 
5 
10 



FIG. 12EV 

SECTION B-B 425 



FIG. 12B V 

SECTION B-B 425 




441 



-435 



-430 



y//////////////^ 



FIG. 12F 

SECTION B-B x 425 



FIG. 12C 

SECTION B-B 
,440 ^35 





441 



-430 



-441 



mini Y/z/z/&vsss&^^ 



_ 



— 



FIG. 12D 

SECTION B-B 





FIG. 12 G 

SECTION B-B 



425 



425 



Title: GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
tflN A MICROELECTRONIC WAFER-LEVEL BATCH PACKAGE 
Inventor(s): Mule', et al. 
Ser. No.: 10/074.420 ; Page 20 of 40 



-450 
-440/435 



455 




441 




FIG. 12H v 

SECTION B-B 425 



^450 



,455 



430^- 



441 




FIG. 121 

SECTION B-B 



V 



425 



^-450 
f ^440 435 




-441 



\vm\wsjts^^ yum 



FIG. 12J 

SECTION B-B 




V 



425 



# 



• GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
' UN A MICROELECTRONIC WAFER-LEVEL BATCH PACKAGE 
Inventor(s): Mute\ et a!. 
Ser. No.: -;0/074,420 ; Page 21 of 40 



1 



^4 

5= 

+■ 

ess 

fU 
£3 



Ul 



nj 



500 



500 



555 A 



565 




FIG. 13A 



560 
SECTION A-A 



500 




565 



Z222ZZ222ZZ2Z 



ZZZ222 



•550 




558^ FIG. 13B 

555 



540- 




FIG. 13C 




525 



Title- GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
Vhin A MICROELECTRONIC WAFER-LEVEL BATCH PACKAGE 
Inventor(s): Mule", et al. 
Ser. No.: 10/074,420 ; P3ge 22 of 40 



1 




FIG. 14A 




530 



-526 , 550 



FIG. 14E 



72ZZZZZZZZZZl 



^5^5^ 



-550 



540 





526 



-550 



FIG. 14B 



I 



S "520 

15 
10 



FIG. 14F 



-526 



-550 



yyyyy/y. y yyy/yy/y/yyyyy/77?. 



520 

^515 
510 



FIG. 14C 



.550 /-540 ^545 




FIG. 14G 



546 

540 526 




FIG. 14D 



FIG. 14H 



w 



Itle- GU ID ED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
' ITHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKAG 
Inventor(s): Mule", et at. 
Ser. No.: 10/074,420 ; Page 23 of 40 



550 





FIG. 141 




550 




FIG. 14K 




Title- GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
ITHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKAGF 
Inventor(s): Mule', et al. 
Ser. No.: 10/074,420 ; Page 24 of *X ^^FJ 



3 W 



540 ^,530 



.641 , 




FIG. 15A 

SECTION B-B 
-550A 



*^TT550Av& 



FIG. 15F 

SECTION B-B 
540 -545 



525 



530 ^526 



FIG. 15B 

SECTION B-B X 525 
-626 55QA 





FIG. 15G' 

SECTION B-B -525 
,540 



-546 



530 526 



FIG. 15C 

SECTION B-B N 625 



-530 



550A 





FIG. 15D 

SECTION B-B ^25 




550A 
535 



FIG. 15H, 

SECTION B-B \ 

^550 
f ^540/^646 530 526 



525 



-541 



B— 



FIG. 15E 

SECTION B-B 




'550A 
•520 

515 

^510 



FIG. 151 \ 

SECTION B-B 525 



Title- GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDE^^ 
W TH?N A MICROELECTRONIC WAFER-LEVEL BATCH PACKA^ 
Inventor(s): Mule , et al. 



Ser. No.: 10/074,420 ; Page 25 of 40 



-550 

.540 — 555 



530^526 ^541 



\\\\(\ 



FIG. 15J 

SECTION B-B 



-550 



'550A 

520 
*515 
'510 



V 



525 



526 ^541 




FIG. 15K 

SECTION B-B 



^525 



-550 

-540 -530^ 555 ^526_ 541 



1 1 1 ^^^^^^^^^B 



FIG. 15L 

SECTION B-B 



V 



525 



"550A 
~520 
515 
s 510 



600 



640 
626- 



600 



600 



640- 



605 L 



Title- GUIDED- WAVE OPTICAL INTERCONNECTIONS EMBEDDI 
WITHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACf 
Inventor(s): Mule', et al. 
Ser. No.: 10/074,420 ; Page 25 of 40 



DDEP 




B-* 



-►A 



FIG. 16A 



660 

SECTION A-A m?k&. 



665 




658 



FIG. 16B 




650 



FIG. 16C 




Title: GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDD 
ITHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKA< 
Inventor(s): Mule', et a!. 
Ser. No.: 10/074.420 ; Page 27 of 40 




FIG. 17A 



610 



FIG. 17E 



610 





m THI 



1 



Title- GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
"thin A MICROELECTRONIC WAFER-LEVEL BATCH PACKAG 
Inventor(s): Mule', et al. 
Ser. No.: 10/074,420 ; Paue 23 of 4( j 



-645B 



650A 




2ZZZ 



FIG. 171 



610 



655^640 




656 



650 



-620 
-615 



FIG. 17L 



610 




£3 
M 



£3 



U1 
U 



• 



J 



itle GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDE|^^| 
' TTHIN A MICROELECTRONIC WAFER-LEVEL BA T CH PACKAG^«B j 

Inventor(s): Mule', et el. 
Ser. No.: 10/074,420 ; Page 29 of 40 J 




FIG. 18A 

SECTION B-B 




FIG. 18B 

SECTION B-B 



FIG. 18C 

SECTION B-B 



626 



645A 




FIG. 18E 

SECTION B-B 



-630 



625 



647 




625 



FIG. 18F 

SECTION B-B 

-635 ^^630 



650A 




-625 




625 



650A 





FIG. 18G v 625 

SECTION B-B 



640 



-630 



FIG. 18D 

SECTION B-B 



625 



1 1 1 1 1 ^^^ ^^^^^^^ 1 1 1 1 1 



'////////■ 



FIG. 18H V 625 

SECTION B-B 




# 



le- GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
k HIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKAGE 
Inventor(s): Mule', et al. 
Ser. No.: \ 0/074,420 ; Page 30 of 40 




FIG. 181 

SECTION B-B 



650B 
640 




-655^-- 



i 



> 1 1 1 ■ 1 1 5C^5!5^?!5?!5^5^5^?S^?5S!5?j^ I I I III 4S 




FIG. 18L 

SECTION B-B 




-625 



FIG. 18J 

SECTION B-B 



625 



650B 
•640 





FIG. 18K 

SECTION B-B 



610 



FIG. 18M v 625 

SECTION B-B 



650B 
-640 



625 




FIG 

SECTION B-B 




758 — 'FIG. 19B 




Title: GUIDED- WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
JjflTHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKAGE 
Inventor(s): Mule', et al. 
Ser. No.: 10/074,420 ; Page 32 of 40 



ZZZZZZZZZZZZZ^^ 



FIG. 20A 



710 



720 
715 




/« . \ 
720 



710 



715 



FIG. 20E 



nj 

WW 

S 

y i 

y 



?ssc? 

HI 



FIG. 20B 



-726 



FIG. 20C 



^750A 
-720 



715 



710 



-^720 



715 



710 




750A 
" 720 



FIG. 20F 



710 



715 




FIG. 20G 



710 




" l i lll Hi — 



750A 
-720 



FIG. 20D 



710 



715 




750A 
~ 720 



FIG. 20H 



710 



715 



Title: GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
WITHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKAGI 
Inventor(s): Mule', et al. 
Ser. No.: 10/074,420 ; Page 33 of 40 




FIG. 20I 



710 




750 
r^720 



FIG. 20J 



710 



715 



755- 



-740 
-730 
-726 



-760 



ETO 



750 

^-720 



FIG. 20K 



710 

765 
760 



715 



750 
2^-720 



710 



715 



FIG. 20L 



Title: GUIDED- WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
WITHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKA 
Inventor(s): Mule', et al. 
Ser. No.: 10/074.420 ; Page 34 of 40 




720 
715 



FIG. 21A 

SECTION B-B 



710 
725 



750A 
1 — 720 




715 



FIG. 21 B y ™ 

SECTION B-B 

-726 



nun 



750A 
=1-720 



715 



_ , _ _ . _ , 710 
FIG. 21 C V 725 
SECTION B-B 



730 




750A 
~' 720 



715 



FIG. 21 D v 725 10 

SECTION B-B 



735 
730 
726 





FIG. 21E 

SECTION B-B 

.-735 

W40 //^726 W41 



PEC 



750A 
=^720 



715 



- , _ , 710 

FIG. 21 F v 725 

SECTION B-B 




WWMWW'W F 



750A 
rl-720 



715 



FIG. 21G 

SECTION B-B 



710 
725 




750A 
l_> 72Q 



FIG. 21H V 72 7 5 10 

SECTION B-B 



715 



Title: GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
WITHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKA 
lnventor(s): Mule', et al. 
Ser. Nc: 10/074,420 ; Page 35 of 4C 



-740 



-735 



750B 

741 
746 



—I 



FIG. 211 

SECTION B-B 

-735 

-,„~ , /-730 
x-740 / £_ W26 



ffl 



750A 
=1-720 



715 



710 
725 




FIG. 21J 

SECTION B-B 




750A 
" 720 



FIG. 21K 

SECTION B-B 



710 
725 



715 




750A 
^ 720 



715 



FIG. 21L 

SECTION B-B 



Title: GUIDED- WAVE OPTICAL INTERCONNECTIONS EMBEDDEJ 
WITHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKAJ 
Inventor(s): Mule', et al. 
Ser. No.: 10/074,420 ; Page 33 of 40 



a 



in 

hi 

latt 



800 




m 



I 



EZZZZZZZZZZZZZ 



A 



FIG. 22A 



800 




800 



858- 



FIG. 22B 



\ 



850 



SECTION B-B ^-855/^835 



840- 



805- 



S5555 



826 




FIG. 22C 



825 



Title: GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
WITHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKA< 
Inventor(s): Mule', et al. 
Ser. No.: 10/074,420 ; Page 37 of 40 




J 





FIG. 23B FIG. 23F 



FIG. 23C 



-847 



-835 
•830 
-826 









■"'I 


hum 




ir 





820 



810 




FIG. 23G 



810 



— I 

FIG. 23D 



847 




-841 
•830 




26 



810 



-847 



— 

FIG. 23H 



850A 
-TL820 



810 



815 



^ T itl 



Title: GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDE 
TTHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKA" 
Inventor(s): Mule', et al. 
Ser. No.: 10/074,420 ; Page 38 of 40 



\ + J?/ 



f 1 



ru 



ru 



845B 




FIG. 231 



FIG. 23J 



810 



847 




850A 
^ 820 



815 



810 




iiiiiilliiififiifli i 



FIG. 23L 




847 



850 
820 



815 



810 



841 s 860 

830 f ^-856 
26 



FIG. 23M 




850 
820 



815 



810 



-841 




FIG. 23K 



810 




FIG. 23N 



856 



850 
820 



815 



810 



Title: GU ID ED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
^VITHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKAGI 
Inventor(s): Mule', et al. 
Ser. No.: 10/074,420 ; Page 39 of 40 




FIG. 24A 

SECTION B-B 



820 
815 




FIG. 24E 

SECTION B-B 



-830 



FIG. 24B 

SECTION B-B 



845A 




820 



815 



^A^AA^AAAAAA^AAA^AA^^ ' ^A^^^A- 



FIG. 24F 

SECTION B-B 




850A 
- 820 



815 




SECTION B-B SECTION B-B 



Title: GUIDED-WAVE OPTICAL INTERCONNECTIONS EMBEDDED 
WITHIN A MICROELECTRONIC WAFER-LEVEL BATCH PACKAC^B^ 
Inventor(s): Mule', et I^^B 
Ser. No.: 10/074,420 ; Page 40 of 40 



-835 
•830 




850A 
820 

815 



FIG. 24I 

SECTION B-B 



-835 
•830 




850A 
~'" 820 



815 



FIG. 24J A 82 8 5 10 

SECTION B-B 



-840 



835 
830 




-850B 



826 / /-8 41 

J^6 



850A 
=l--820 



815 



810 



FIG. 24K ^sis 

SECTION B-B 



:850B 




850A 
- 820 



815 



FIG. 24L 

SECTION B-B 




850A 
U- 820 



815 



FIG. 24M 

SECTION B-B 



-840 



\\m\mm&>& 

■VVVWVWWWVVWWWV VWWWVW.VVWWVWW 



-835 
830 
-826 



810 
825 



850B 

841 
855 



^JJ5J 



850A 
^820 



FIG. 24N 

SECTION B-B 



810 

825 



815 



